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V5cVVe«qVefzcªak_badcVUT=a|rJiVWfxrtcgi~rJvwv_
Vlgjuxu3V{¡j¶cRa
ckigx}BcgikVaoqTWrJs`¢¦uvwgxau3ozv_`RV{birqv}5ozfVea [ ¿|rJc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c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c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x := {1 ≤ i ≤ n | xi 6=

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a
ccRxrtc¬j¶
u, v ∈ A
±3cRVUf
u⊕ v ∈ A
rqfx{ckRxVakguuoqikcoJ
u⊕ v
jmackRxVªgfjwoqfoJckRxV
akguuoqikcaªoJ
u
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§N®£cGIozvvwot¡a|ckR3rtcªcRVUiVOjmaªrqf¯VUvwVUTWVUfc
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¡jckR´T=rtsbjwTªgT akguuoqikce±
TWVrJfjwfGcRxrtc/a
gxuu
v ⊂
akguu
w
Ioqi/rJvwv
v ∈ A
§*HVUfx}UVIozi*Ve«qVUi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v ∈ A
ckRVeikV'V5sbjmadc~a
λv 6=
=a
g3}~R
cRxrtc
λvv ≤ w
§<Q/RVeikVUIoqi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Ve}
w(A) ⊂
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v(A)
Ioqi
Ve«qVeik_
v ∈ A
§
lV5c
{βr}r∈N ⊂ Rmax
V ra
VlzgxVUfx}UVDa
g3}~R¯ckRxrJc
limr→∞ βr =
¯rJf3{ 
< βr ≤
­Iozirqvv
r ∈ N
§®£
u ∈
ikV}
w(A)
rqfx{
λ ∈ Rmax
±bcRVUf
v ⊕ λu = lim
r→∞
(v ⊕ βr(w ⊕ β
−1
r λu))
jma#r|vjwTWj¶c/oJVevVeTWVUfca*oJ
A
3V}Urqgxa
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w⊕β−1r λu ∈ A
Iozi#rqvv
r ∈ N
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A
jma*}Uvoa
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c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v ⊕ λu ∈ A
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uVUf3a
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À*ozfxakjw{bVei
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
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
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
) | x1 ≤

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ikV}
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(u1, u2) ∈ R
2
max | u2 6=
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rJfx{<ikV}
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2
max .
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VUTWVuoqjwfcMj
A
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 I1B$
$#I
	 D
"."2U1$) 21  ( R
x = αy ⊕ βz =⇒ x = y
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x = z.
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(A) #
Q/R`gxae±rªuoqjwfcoJ
A
jma#V5s`ckiVUTWV¬j¶@j¶c}erJffoqc#VUvwoqfxªcoWrakVUqTWVefzc/oJ
A
gxfvVaka#jcjwarqfDVUf3{Doq
cRjmaa
VeqTWVUfce§  V/¡/rJifGcRV/ikVrq{bVei!cRxrtc{bgxV*c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¡jckR
α⊕ β =
 rqfx{
α, β 6=
DjmafoqcVelgjw«%rqvVefc#co
x = αy ⊕ βz =⇒ x = y
rqfx{
x = z.
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VUTWV=u3ozjfcGoq
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±cRVUf
x = αy ⊕ βz
±!¡j¶cR
α ⊕ β =
³rqfx{
y, z ∈ A
±xjTWuvwjVa2X
(x = y, α =

)
ozi
(x = z, β =

).
®°f3{bVUV{,±rzakakgTWV|cRxrtc
x = y
gbc
α <
»§Q/RVUf±
β =
»§¨'akakgTWVG`_}5oqfcirz{bjw}5ckjwoqf ckR3rtc
x 6= z
§
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xi > zi
±xIoqi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1 ≤ i ≤ n
±3rqfx{a
o3±
xi = αyi ⊕ zi = αxi ⊕ zi < xi
±x¡Rjm}~Rjwa
fxoqfxakVUfxakVq§
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x = y ⊕ z, y, z ∈ C =⇒ x = y
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x = z.
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Rmaxx = {λx | λ ∈ Rmax}
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qs`c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c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C
jmaªrqf
VUs`ckiVUTWVqVUfxVUi~rtckozi*oq
C
§
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lVUc¬gxa}Uoqfxakjw{VUi'ckRV=}5vwozakVe{}5oqf`«zV5sa
VUc
A ⊂ R2max
a
Rxot¡fNjf VjzgikV<q§|®£c|}Urqf
V=Verza
jwvw_a
VeVUfckRxrJcGj¶c~a|V5s`cikVeTVWuoqjwfca|rJiV
a = (5, 2)
±
b = (4, 0)
±
c = (3, 2)
±
d = (1, 3)
rqfx{
e = (2, 5)
§OQ/RV=VUs`ckiVUTWVWir%_ba¬oJ/ikV}
(A)
rqikV
Rmax(0, 1)
rqfx{
Rmax(2, 0)
Æa
VeVWckRV=ijwqRc|RxrJfx{
akjm{bVoJIV!jwqgxikVG5§
Q/RV¬Iozvvwot¡jfx}5ozfxa
ckigx}BcjozfD¡jwvvrqvvwot¡ gxa*cko={bVeikjw«qV'ikVa
gvca*Iozi/}Uoqf`«qVUsOa
VUca/rqa/}5ozfxakVelgVUf3}5Vea
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Veakgvc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CA = {(λx, λ) | x ∈ A, λ ∈ Rmax} ⊂ R
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rJf3{
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1, λ1), (λ2x
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x1, x2 ∈ A
rJfx{
λ1, λ2 ∈ Rmax
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¨'akakgTWVq±»¡jckRozgbc'vwozaaoqqVefVUi~rJvwj¶cd_z±cRxrtc
λ := λ1 ⊕ λ2 6=
»§]`jf3}5V
A
jwa¬}5ozf`«qV5s,±
λ−1(λ1x
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λ2x
2) ∈ A
±3rJfx{ a
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(λ1x
1, λ1) ⊕ (λ2x
2, λ2) = (λλ
−1(λ1x
1 ⊕ λ2x
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(x, y) → x⊕ y
rJf3{
(λ, x) → λx
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(CA) = CA ∪ (
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(A) × {

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(y, α) ∈
}5vwo
(CA)
§
¨'akakgTWVIOxi~adc,cRxrtc
α 6=
»§@]`jwfx}5V
(y, α) ∈
}5vwo
(CA)
±ckRVeikVVUsbjwa
carakVelgVefx}5V
{(λrx
r, λr)}r∈N ⊂
CA
a
g3}~R­ckRxrJc
limr→∞(λrx
r, λr) = (y, α)
§NQ/RxVUf±@rqa
limr→∞ λr = α 6=
­rJfx{
A
jmaª}Uvoa
V{,±
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Rxrtc
x := limr→∞ x
r = limr→∞ λ
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r λrx
r = α−1y
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o
A
§\Q/RVeikVUIoqiVq±
(y, α) = limr→∞(λrx
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§
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Rxrtc
α =
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x ∈ A
rJfx{
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§Q!oGui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Rxrtc
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Rxrtc
x⊕βy ∈ A
§¨'a
x ∈ A
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(x,

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(x⊕βy,

) = (x,

)⊕β(y,
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) ∈}Uvo
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§@Q/RVUf±JckRVeikV#V5sbjmadc~ar¬akVelgVUf3}5V
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r, λr)}r∈N ⊂ CA
akgx}~RGcRxrtc
limr→∞(λrx
r, λr) =
(x⊕ βy,
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)
§Q/RxVUiV5IoqiVq±
x⊕ βy = lim
r→∞
λrx
r = ( lim
r→∞
λr)( lim
r→∞
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r→∞
xr ∈
}5vwo
(A) = A.
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x ∈ A
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limr→∞ λ
−1
r =
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) = limr→∞(λ
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§
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VG3ozgfx{bV{<IikozT rJot«qVz±rJfx{akoWikV}
(A) =
{
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}
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oquozakj¶c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(CA) = CA ∪ {

} = CA
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V{,§
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(CA)) ∩ (
ikV}
(A) × {
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x ∈
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x = y ⊕ z
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x = y
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) ∈
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x ∈
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) ∈
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) ∈
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
}
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) ∈
iVe}
(A) × {

}
§¨aa
gTWV
cRxrtc
(x,

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x ∈
VUsck¢¦
(
ikV}
(A))
§NQ/R`gxae±
(x,

) ∈
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a#oJqVUfxVUi~rJvwj¶cd_z±qcRxrtc
ψ(y) = γ
§
¨'a
x = y⊕ψ(z)γ−1γψ(z)−1z
±¡RxVUiV¬}UvVrJiv_
γψ(z)−1z ∈ Σ
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⊕
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Rxrtc
ai >

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